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Abstracts / Osteoarthritis and Cartilage 21 (2013) S63–S312S286elucidate which genes downstream of TGF-b are elevated in synovial
ﬁbrosis in OA. To this endwemeasured 37 genes involved in extracellular
matrix turnover in TGF-ß stimulated human synovial OA ﬁbroblasts
(hSOAF) and in the synovium of mice with OA-related ﬁbrosis. Most
importantly, these genes were also measured in human end stage OA
synovium. This study will unravel which TGF-ß-responsive genes are
elevated in OA-related ﬁbrosis and may reveal potential targets for ther-
apeutic intervention.
Methods: Synovial ﬁbrosis was induced in C57Bl/6 mice (n ¼ 5 per
group) by intra-articular (i.a) injection of an adenovirus encoding active
TGF-b (Ad-TGF-ß) and compared to control virus. At day 21 after
injection the mice were sacriﬁced. We induced OA by i.a injection of
bacterial collagenase into the right knee joint of C57Bl/6 mice (n¼ 6 per
group). Mice were sacriﬁced 42 days after injection. mRNAwas isolated
from synovium for microarray and Q-PCR analysis. We isolated hSOAF
out of synovium obtained from OA patients (n¼ 7) undergoing knee
joint arthroplasty (after informed consent). The hSOAFwere transduced
with Ad-TGF-ß and control virus. Furthermore mRNAwas isolated from
synovial tissue punches obtained from knee joints of patients with end
stage OA and from controls for microarray analysis.
Results: In hSOAF transducedwith Ad-TGF-b, 21 out of 37 ﬁbrosis-related
genes were upregulated over 2-fold compared to control virus (ﬁg 1). In
the synovium from mice with collagenase-induced OA and from human
with end stage OA, we found 20 ﬁbrosis related genes, from which 12
overlapping, that were more than 2-fold upregulated. In general there is
increased gene expression of procollagens and cross linking genes.
Comparing the three different conditions, revealed an overlap of PLOD2,
P4HA3, LOX, COL1A1, COL5A1, TIMP1, and MRC2 (ﬁg 1). We also found
that these genes were highly up regulated in Ad-TGF-ß induced ﬁbrosis:
PLOD2 (13-fold), P4HA3 (60-fold), LOX (9-fold), COL1A1 (18-fold),
COL5A1 (8-fold), TIMP1 (10-fold), and MRC2 (11-fold).
Fig 1. Fibrotic genes that are at least 2-fold upregulated in TGF-b stimulated OA ﬁbro-
blasts, synoviumofmicewith collagenase-inducedOAand in synoviumobtained from
patients with end stage OA.
Conclusions: We found that PLOD2, P4HA3, LOX, COL1A1, COL5A1,
TIMP1, and MRC2 more than 2-fold upregulated in TGF-b stimulated OA
ﬁbroblasts, in collagenase-induced OA, in TGF-ß-induced ﬁbrosis as well
as in human end stage OA suggesting key roles in OA-related ﬁbrosis. For
therapeutic purposes, most of these genes will be poor targets, due to
their crucial functions in the joint. Fortunately there is an exception:
PLOD2, encoding lysyl hydroxylase 2b (LH2b), is an attractive candidate.
LH2b increases pyridinoline cross-link formation during collagen
synthesis, making collagen less susceptible to degradation. This might
lead to collagen accumulation and result in thickening and stiffening of
the synovial membrane. We propose that PLOD2 plays a key role in OA-
related synovial ﬁbrosis as it is elevated in collagenase-induced OA, TGF-
b-induced synovial ﬁbrosis and human end stage OA. This makes PLOD2
an interesting target to block in order to inhibit/prevent ﬁbrosis, which
would be a major step forward in the treatment of OA.558
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Purpose: Normal synovial ﬂuid (SF) is a biological lubricant and
contributes to the transport of nutrients to the joint cartilage and to the
joint cleaning and defense. Although lipids are not present in a large
quantity in SF they participate to both normal SF homeostasis and
biomechanic. During joint diseases, SF lipids contribute to the inﬂam-
matory and apoptotic processes and their role in the SF lubricating
properties is impaired. The review of the literature shows gap and
discrepancies in SF lipids study. This prompts the need to accurately
deﬁne normal SF lipids as they are potential joint disease biomarkers
and therapeutic targets. We thus propose to study the lipidomic of SF in
the horse who is both a target species for joint diseases and an exper-
imental model of osteoarthritis. We present preliminary data on the
qualitative analysis of SF lipids in healthy horse fetlocks.
Methods: Synoviocentesis of the right metacarpophalangeal joint was
performed in six sound horses (5 geldings, 1 mare, mean weight 536+/-
50kg, and aged from 10 to 17 yo). SF volume, gross aspect, viscosity and
index of refraction were noted. The method of Folch was used for lipids
extractionandpuriﬁcation.Theproteincontentwasdeterminedaccording
to the Bradford method. The separation of lipid classes was performed by
solidphase extraction (SPE) on aminopropyl cartridges. Individual lipidsof
the different fractions were identiﬁed by 1 or 2 dimensions thin layer
chromatography (TLC) after being normalized to total protein content.
Results: SF was yellowish, viscous, adhesive and exhibited thixotropy.
Mean volume was 2,9+/-1.6 ml, SF thread test was 2,3 +/-1,2 cm and
index of refraction was 1,022 +/- 0.005. Mean total lipid concentration
was 3,5 +/-2,3 mg/ml. Mean total protein concentration was 4,92+/-2,7
mg/ml. 1D-TLC of neutral lipids showed that they are mainly composed
of cholesterol, triacylglycerol, and cholesterol esters (Fig 1A). Free
ceramides were also expressed in normal SF as showed in Fig 1B.
Interestingly, two main spots of ceramides (corresponding to type III
and IV) were detected, suggesting that particular molecular species of
ceramides with high hydroxylation degree occurs in this SF. 1D-TLC also
highlighted the expression of neutral glycosphingolipids within SF,
although at low extent (Fig 1C). 2D-TLC of polar lipids demonstrated
that choline-containing phospholipids (phosphatidylcholine (PC),
sphingomyeline and Lysophosphatidylcholine (LPC)) are the most
abundant, with traces of phosphatidylethanolamine (PE) and phos-
phatidylinositols (PI) (Fig 1D).
Conclusions:We determined the gross composition of lipids within the
SF of normal horse fetlock. Based on these results, we will determine
the full molecular composition of these lipid classes both in normal SF
and in pathologic conditions. In particular, the study of lipid homeo-
stasis would allow for the development of new biomarkers and could be
used to guide speciﬁc therapy in the management of joint disease.ĂLegend
plate A: CE: cholesterol esters; mFA: methyl fatty acids; TG: triglycer-
ides; FFA: Free Fatty Acids; C: Cholesterol
plate B: Std: standard; Spl: sample
plate C: CMH: ceramide monohexoside; CDH: ceramide dihexoside
plate D: PC: phosphatidylcholine; SM: sphingomyelin; LPC : Lyso-
phosphatidylCholine; PE : phosphatidylethanolamine and PI phospha-
tidylinositols
